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® Krag DN, et al.
Sentinel-lymph-node
resection compared with
conventional axillary-lymph-node
dissection in clinically node-negative
patients with breast cancer:
Overall survival findings )
from the NSABP B-32 randomised
phase Il trial.
Lancet Oncol.
2010; 11:927-933.
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E!POFKE
1988 & B IE R A5

FEAI 2 L
BERMB O PRI T2 HER, KEHbOIEADEL

ICTHAINE L F IV SE O

PEEE, HLIRER

HAROHEIEELLT t/%? LY NE R
FEU D ERBEIBHAFTOME LBFEICIRY
HATWS., ZRBEBMRICTERINT
VA E L FLATRAIAS T 59 A g i i
EOMBHREE.

ATFEL

BN AR 25— RREBRLGHIEEAHBEE

2010442 Kraé DN &2 &Y SLNB & WEs ) 2o (Iighs & o LLiaibk Th 2 NSABP B-32 35
D S4EE DRMAE A% Sz, OS, DRSO - TMEENIC 7293380 5 T BWIFIFIC N
BZSLNBOZYUESHIES D DH B, SLNBOBEICH T 5B IEA S, BWINAERE -3
RIS 8 SLNBE> T TICREER L 2> T 5,

—77, SLNIZ 317 % A U1 Fr D {R AR FIRR P SR A 5t e D BENE 7 EUS DO TR A%\
BTE, V2 SHIERB X Z ORE SIS LY KBRS (macrometastases © JARIEHEZE2.0mmiE),
MUNEES (micrometastases | |AIRE £ 0.2 ~2.0mm), IIZPEHAME (isolated tumor-
cell clusters: RAMEHEO.2mmATF) ICHHESN L, LichioT, REEHZZETT 272010
< &b 2mm ORIETHE I (slice section) BRI T 2 LENHY, H/NEBOR
Wricix 0.2mm (step section), ML AMNEDEZRHSIEZ I _EIHA O BIE THLEEYI A
(serial section) B{EE T2 BEINH B, LIch>T, SLNOGESIIIREE DR 2P

L, 7R TIREMNEL TOR0ON B TH B, (7o UT, 34 SLN DG 38 Rk
DhEDFERNCER IOV ESE, MA LMY TH S, SIEHMBETREENS ) > il
BORESTEY 0. ImmTHh 2, FHUEWHIZHY Tslice section Ao ML Ro 5555 #EL 7 &
ZIMATH/NMERE PHRIESAMIEL R TEDCH N ZERLT, ZLOBENEREZHRTL
TH5EOSICBTBHMMEILROE L.2%E/NE Vo, BEORIBMETHITHS LN
SHWETH 5.

L E T FNE SRR O 7 $1 L E B &, WU B OFMIEH 0 ThLE
BARKOHFMFI I LV—F, ST EZM, human epidermal growth factor receptor 2
(HER2) BEHOREH 2 ELBFEINZ LR LT 5, 20094213 4T > & Dde Boer M
5 %3 Micrometastases and Isolated Tumor Cells: Relevant and Robust or Rubbish?
(MIRROR Study) TOLV I ART T4 TREHHEREHEL TS, MIEMHRED
MR ELLVERINTBO L OEMEEICE VO TSLNDisolated tumor-cell clusters
micrometastases [ (A nOTE L LLIBL TS F OSHIL bicFH o/ EWE LT B, COMAT
IZSLNZ 150 pm IR IC TENICME LTV 3,

INBLMITOMEPLERETEZI LR, FAIARABHIC TEREINS SLNOBM/NEIETE
BB O FRICH TR, MIEYRELEOMRICEIREL DI LELHENVD
ZEThAHD
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CRITICAL EVES on [HTTIRITIERS

SMHERAERICHITD

NFENEDERELENEERICOHBSICDONT

Seruga B, Sterling L, Wang L, et al.

J Clin Oncol. 2011; 29 :174-185.

ESLHREMN ,
FUTPE NI 38, LS LIRS > & 246 55 AT EL 52 3 R
(randomized controlled trial ; RCT) O #5%, HAWEH GEDH1E T
LI LS THEEE N B, PRI, IRBRGS TG &/ A DA
EFN R BZE U T TR AR A SIS 2 53, HUIBMENTL SEOHEILIR
RS L~V T -H Al ST e, HEHE SR (adverse
event; AE) & LR LT, W4 EKIG (adverse drug reaction ;
ADR) &, BAZE- o> S 3 KRR 1E ] o JRL B Lzb&.&’#)ﬁ(ﬂ?b%
MFETHZ, ZLEAEDRCT TR, FEHES 5 THY, HERBE
SNBAERTERTE LY, FEHEE S FN L AER—EDORMR %
BTHRTZAER, 3L bFmcfBiEEhin,

RCTICk»>Td

ks, zohT

Reporting of serious adverse drug reactions of targeted anticancer agents in pivotal phase Il clinical trials.

*50% I IERIC BB Th o lc, SHIEMS

ADRMD39%(3045), BRI ADRD 3% (154 5) A%, F&K
MICHRWSNTELT, S5iczhzZh, 49%L58%, ELHOD

WAICBC LI Tl o, B3

TWieh->7:ADR %
B, £
SHTHARWIEHHIFL,
&

B -T R EE
e

2Ry (ER D,

“infusion reaction”,

AkEh T /-ADREE R

PRI REPE M 2%,

EIELONE L ELH L ADRMRCT TOMX TERE

SIMLT, EA RCT O®WMEHXiilNE %D
T, B A ADRICDOLTIRS NER L MR LTy,

ENTRDH B, EELADROMBHRIE, MNRBFCSIHEPRTE

HLEE N o= E KSR ADRAS rl‘UsU&Lﬂ)ilob WK EDRHE  BIERITAREELIHY, BHERDOBICBOLTIDI LR+
ST, RETHERBEINSFENFEC OO TRFORMXHFCRKE  MLT{IL3, BETHS,
S TVBADREAMBRCT THE SN .
ADR & % Folishisf Ui, R SUILEEBRBRICTRLE<HESN-ENEEER
SFEME  PELLELTBORCTORIT RCTMHTTADRA

5 ik EEMADR 5y ADRIREENT VD5 FENS WESNEN TN

FKIEEMEZRR (FDA) Dwebt A M & EE 7 ;j@é;’,fjfﬁ ;7771‘_2";?_;7 _
NIRRT SR E T A FINEL BN L2 T FSRYZTT

REFDATHRES RAch FHgon  muonresion 6 GURIISRITIRITUAYT q7uveed sokesy
T20084F & 20094FIC e & EIC BT B TR mameemse 6  IADFIT FSAVITT T 27 RIRIYT I
ESPWETSN, &5 ELEH RO KRHL B 5 j;"_;}jjég_f;’“g;gy/ 3oy PIRYXTT
HRCT B ORMMNEICHIEIh TV - - N
B BAR OB RLIR BEORMER 5 BYRSTT, NSVLTT INOF=T ATVIEVT FO%ES,
ARG L LTz, ZhZhDIERNIZD JvEeT
HILES 4 AN ZXe T, ThOF=T ARFZT, UIFTT
VT, REDOREEMEHIH 2 ADRB &L TEE o . PRI T ————
# ADRI &%, FDA label T “waming/ 2=7=7
) FFaEtE 4 INOFZTARFT KWVFIET, SNFLT
precaution” 33& UF “boxed warning” (2 pEE" 3 NA RNSZR T, KWFIET VIFTT
HENTVBHEGFEL 7 HEXE ST QTEREE 3 NA FYFT, SNFIT, RZFIT
é:hffb ¥a RCT%;W’M L/, Elm)‘(*‘l“ﬂl?hbo) Eﬁﬁzﬁf@ﬁ 3 NA — . = RBWFIIT, AYF=T, VUxsveT
BRI 2 RNYZXR T, INOFD _
SERIE ST WEAMAB RS L

ADRMHESHA T EHEDD BREF L, EERE 2 SHF =T, ARF=T —
mR FRABAEETE 2 2ZFIT 1TFT

12fE O 55 TRINIE L BT OWA e BRE 2 IAOFZT, UVELRT —
e b gy S o A & inE 2 RINVXR T AZFZT —
AN TVBE3I6DRCTOSIX e.’fl-M)rL‘ T PR p————— —
Fro BRI, TOMH O M 2 ADR DS ADR: EMIHEER  RCT: S HL{HIKEER  NA:not avaiable

* ZOERETS, - MELTE, DRREELET,
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Survey on Oncologists-Provided Information on Treatment-Related Infertility to Breast Cancer Patients: Akiko
Kubo™', Kelichi Koido ™!, Mari Sawada™, Yasuaki Ryushima™', Chikako Shimizu™, Tomoyasu Kato™, Masashi Ando™?,
Takayuki Kinoshita™, Koji Murakoshi®', Nobuaki Yokote™', Yasuhiro Fujiwara*® and Hiroshi Yamamoto ™ (*'Dept. of
Pharmacy, **Dept. of Breast and Medical Oncology, and **Dept. of Gynecology, National Cancer Center Hospital)
Summary

Purpose: Treatment-related infertility is an important issue facing breast cancer survivors of childbearing age. A previous
study at the National Cancer Center Hospital between 2000 and 2004 analyzed 136 postoperative breast cancer patients
under 40 years old, and found that only 7% of them had been provided with information on fertility-related issues by their
treating physicians. However, the way in which information is shared may have changed, given the recent publication of
national and international guidelines on fertility issues in cancer patients, and we hypothesized that there will be an increase in
the percentage of cases in which information about fertility-related issues is provided. Methods: We retrospectively analyzed
patients 40 years old or younger who underwent surgery for primary breast cancer in this hospital between 2007 and 2009,
We assessed patients’ and oncologists’ backgrounds, pathological stage, treatment plans, and whether or not oncologists
provided explanations regarding fertility-related issues. Results: One hundred cases were analyzed. Five percent, 15%, and
80% of patients were<(30, 30-35, and>>35 years old, respectively. Sixty-one percent of patients had partners, while 29% had
prior deliveries. Information on fertility-related issues was provided to 56% of patients. Significant factors influencing whether
information was provided were patients’ reproductive history (odds ratio (QR): 5. 717, 95% confidence interval (CD: 1.752-
18.66, p==0.004) and recommended treatment (OR: 24.22, Cl: 3.150-186. 2, p=0. 017). By contrast, oncologists’ back-
ground (specialty, gender, and duration of career as a physician) was riot significant. The frequency with which treatment
plans were changed did not correlate statistically with the provision of information on fertility-related issues. Conclusions:
Information on treatment-related infertility is now provided much more frequently than in the past. We should encourage
both patients and medical professionals to increase their awareness about this important issue. Key words: Breast cancer,
Chemotherapy, Infertility (Receive May 13, 2011/ Accepted Jul. 6, 2011)

BEE TREVHRCMELLEIERTELE T 2AMER Lo CTEELHETH L, BUsARR LY ¥ — ik
Wikt (BUTF, B 12815 2000~2004 4F & ShEM & Lo A, 40 3D T 3L B OHaT - AT SE Yt i Ak
ERIETHEFELONTWLDE 7% - 722, S|, HivdhiLd 2007~2009 41281 2 F BRI OEBRE LT /2 K
2 2007~2009 SEIZ MR T T E 21T 2 40 U T o IS EE 2 R & L, B 5, 1TRHICH T 5 B2 o 0
RGO E, BEB I UHYERNOHERTTE, WRV Y A V2 EEMICHNE L2 558 8 B51T 100 4. £ [<30
##/30~35 1%/35 M =1=[5/15/80], W& [0/ 1/0/M/N]1=1{21/23/43/12/1], 78— bF— [B Y/ LI=[61/39], H
BIE (B /& LI=[20/7T1] Thol. WHRRE [H0/ %2 UL]=056/44] THo . WHREOFEBEETLRTIR, B
FWOBEREE L CHEE (odds ratio (OR):5.717, 95% CL 1.752-18.66, p=0.004) RS LB WML ¥ A~ (OR:24.22,
95% CL 3.150-186.2, p=0.017) LBMAA LN, FELS— b~ OF BTN A LN b ol T, EHHNOF R
H5 GREesh, R, ERRRER (oAb nhd o, S0, LERELECRESH»LOETEHEE, &
FARR O H B TER AR SRR 7z FiHE: 2007~2009 T BT H, THMRESRER0%IZE Y, BHRBICEI TR
PADBEIIONT, BFE - BERHOBERE SO E02L85H 5,

UM ARG v v — by - SEHIER
e | - FLEREL - IR
3 JFi] < I AR
SEIRFE T 104-0045 BETER O 5-1-1  BIVSABIE R ¥ —dr ik - SR
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& U &I

SESE, BRI RBET OSBRIy, PABRED

PRV EINTELIT E T, EHEEO QOL i L2
GENB LI ol FO—D2E LT, HEIZEEL
T B Y,

?L#&”»?W)ﬂ:#‘“-#%%z‘zﬁ VEER R AR R AT B B X

» ¥#1Z cyclophosphamide (CPA) 3., BBEHEICKRER
BARTERLLTVRERNRIDANE L THE L
WAH, FEIR AR B A BERNE L, B
FHER T AEAERILL o THESA~OEB IR
xfgﬁa’f‘&)@c

2006 DK EERERSS (ASCO) ol B
BEAETERE ) 2 A3 2 BB T BB A5 BE1203, B9
ARSI ) IR ORI OV TP L.
HHEROBME~OR-AEZITINETHLE LT
%o

UL, BISZA AR » 7 — ke (BLT. 4k
128w T 2000~2004 E A2 F LM & LARE T 40
LT O REIF R OB T T A IR
%m#b@%xﬁbm%ki%ﬁ%%«mwmkow
T, BEMICH TR AEER 7% cE T oY

ARFICB VTS, 2006 S£0 AAFIEESOBEMIT T
A B4 I ARNEERIIH D R~ 0 BB R
ENHYRE BELRY S CHEREEICEIAEAR
LTwb, 2 THE, bivhitid 2006 LB BI

HHRBEEOERRROEBEW LN T L2012 H

75‘ CBREET o

1. MREFE

L& EE

2007 4£ 1 A ~2000 4F 10 I % CORBI SRR
TEBEYRN & AT L7, PSRRI 40 LT O R
?J‘ﬂﬁi(% BELWgE L.

. BEFEPLICHEEE

RS FH O THEFHNIT o 22 WA E I
e C T 2 B gt o4 e, R BE BT A,
BRI (pStage), 78— M F—OF . WMEROHE,
B2 &3S S o B L UV S ok
& Lf:c LB, BERtoF®sEIS 7 r—s VO

v FEOBEERIC, B RENRLE OB -

e, TERIRMS 0 ] LB L7

TR 2RISR OB E RS 2D,
M55 L7 2000~2004 2SI E L2 %
AR SEIHEE T T 72 2007~2000 5 w4 E L
FERIE B E L CTHEET-7 BEERIIBITLE

BALSHELE

BoOSEE, ABORTCEL -7

FEHRtOF RS UIET S ﬂfé’ﬁ‘ﬁi@zﬁ)é%‘?@%& L
T, RENORE (R, S-S0 HEEO

A, ERINAEE BLUSHREE BT 2N
M oER B, Hils JUENRREE) o
Bkt Lz

3. ErEtEavinIz

2 B O BT ) REF RV 2o BEMIEER PR
FMANORBIIE T D HMREOFE I, DL RR
FlizonwTit, E0 VAT 1 v Z R L D HE
Lioe M2 7 Mi&, SPSS 15.07 for Windows % /1
L7

I #& %

1. BELE R

BHOMNRBEHIT 100 BTH - 7o ERPFRAEIZ 37.5
W%, M (<30 #/30~35 #/35 m=1=[5/15/80], 7%~
Fr—{H b/ L]=[61/39], HEELH Y /2 L]1=[29/
711 Ca%) Foo TEHURME (D0 /% L]=[56/44] THo

72 . WBRICEBERE DRI Lo BE (pStage V)
ﬁi%ﬁmbhtv
Table 1 Wil BEERERT, MR TL &,

¢%W&F#meﬂ(wwO%D,Bﬁ?M%ﬁﬂ
FOBEVEML, 2, THEEBD L ARR
52.9%, BEAT20% & AEIZWP Lz (p=0.0002), %
B, pStage, ¥ M F—OHFMTEEHIICHELRZR
Do,

2. EREICEYT S BHMIRMOEERR

A B A 0 B L LB SR S S0 5
T A RRROEEEELRT Fig . 28, B
HCloRBERE CEEN) »oEiREs b tn
FAEBIAY 1 Blds - 7205, $HHE D 5 OFIHOF A
Thoiziow, ERREE L] L8 U [MEHRMt
HH I ABEY 7%, BENASSRTSHCWMNLE O
<0.0001),

3. BREHROFERICHETSERAT

BB A2ERREOFRICHET HHERAFIC
TR L 22 AR (Table 2, 3). BEROZERE
LT, H#ERER: U lodds ratio{OR): 5.717, 95% CI: 1.752-
18.66) & HEISHEEIE AR L E 1A% (OR:9.436, 95%
CL:1.219-73.05). fb2&88i: (OR:24.22, 95% CI: 3.150-
186.2) WHE LIV AIZETTHL I EBPELNE R
7zo BBOEWRR/S— MO BEEELRSRA LY
Pz (Table 2). ¥/, HMEMBWOBRE LT, B
BrOMER, EEREFEREG TR EERRAOFEIIE

B Aol (Table 3)e THEDERNS, f‘§%§“f/&ﬁf
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B30% B3EH 01243 H

401

Tablel Patient characteristics

Age (years) 30~35 52 38.2 15 15.0 <20.0001
5 T 52.9 30 &0.0
0 13 9.6 21 21.0
I 27 19.9 23 23.0
pStage i 73 B3.7 43 43.0 0.09
il 23 16.9 12 12.0
i 0 0 1 1.0
Present 39 65.4 61 61.0
SN o
Partner Nat present 47 34.6 39 39.0 0.22
. . Present 72 52.9 29 29.0
Prior delivery 0 resent 64 471 71 710 00002
3 Not provided inforrmation
B : Provided information m. F 8B

p<0.0001
100-
S
&
% BO-
[sh)
[¢p)
4]
O B0
5 93
o
& 40
o
(9]
oo
O Group A .
(2000-2004) (2007-2009)
=136 n=100

Fig.1 The percentage of cases in which information
on fertility-related issues was actively provid-
ed by treating physicians to primary breast
cancer patients.

The percent of cases in which information was
provided increased from 7 percent in Group A
(2000-2004) to 56 percent in Group B (2007
2009).

p value: Chi square test

4517 TLzw] 2, HEEGORECRET
LHOTHEL, HMERPRETLIEBL YA GZEDR
FERIIHETELOTH A Z EARBEENRL,

4. WEMESROZR

PEIMASHESE L - fiBhitik &, ERICERSh A (=8
FAVEIR L) MR OV THRT (Table 4), 1L
Pk A S OEEL D EE I N/2ESE, TBsRMtSs |
B, [EWRSe L] BeEEAL e, 2FD
WA~ ORBECH LTRSS S T H R B O
BRI e Do 7 D L AR E N,

SRIOWMBERED S, 2007 FRIBEOEMIZB VT, B
fifie & AL A LI B3 2 B EIR At 2 T b R 708
FEIX56% & KIBICEEINTWAZ Edbdh ol 2O
MEE LT, 200649 ASCO s HAFERED
BEMIATAFIT A vORKICLY, BE - ERELY
KBWT, BBILEIREDT A7 T 5EEBIE
F oWy s s, RBSHOREIBERGE A
BHREMATCH L7020, BEE~ORBAH L LD
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Table 2 Background characteristics of Group B patients (2007-2009) who were or were not actively provided with
information on fertility-related issues

Median 36.5 38
Age (vears) <30 4 7.1 1 2.3 L 0.063
BEWERIR T ag35 11 19.6 4 9.1 0.391  [0.022-0.693]
3B 41 73.2 39 88.6 0.092  [0.006-1.391]
Part Present 34 60.7 27 61 .4 1 0.152
arner Not present 22 39.3 17 38.6  0.475  {0.171-1.317]
Prior delivery Present 11 19.6 18 40.9 1 0.004
for GEIVETY Not present 45 80.4 2% 501 5717 [1.752-18.66)
None 2 3.6 10 22.7 1 0.017
Recommended  Hormone therapy only 13 23.2 12 27.3 9.436  [1.219-73.05]
adjuvant Treatment involving % 64 3 99 50.0 9492 [3.150-186.2]
treatment chemotherapy
Other {clinical trial)* 5 8.9 0 o - —_—

OR: adjusted odds ratio, CL: confidence interval
™. Not applicable for calculating OR because all cases were provided with information on chemotherapy related-infertility

Table3 Association between ireating physicians’ backgrounds and providing
nformation on fertility-related issues

Specialty Medical oncology (n=11) 1 0,269
pecatty Breast surgery (n==5) 0.575  [0.216-1.534]

Gender Male (n=11) 1 0.684
e Female (n=5) 0.830  [0.339-2.033]

Length of career <15 years (n=9) 1 0,131
W OLEATEET 5 years (n=7) 2.148  [0.796-5.762]

OR: adjusted odds ratio, CI: confidence interval

Table 4 Patient selection of adjuvant treatment categorized by physician-
provided information on fertility-related issues

Treating physician’s adjuvant treatment

recommendation
Chemotherapy-containing treatment 38 67.9 22 50.0
Patient's adjuvant treatment selection
Chemotherapy-containing treatment 30 533.6 18 40.9
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This randomized phase 1l study was intended to identify the opti-
mal dose of TAS-108, a novel steroidal antiestrogen, for the treat-
ment of breast cancer in postmenopausal Japanese women. The
potential clinical effects of TAS-108 on the uterus, bone, serum
lipids, and hormones were also investigated. Postmenopausal
women with hormone receptor-positive metastatic breast cancer
who had previously received one or two endocrine therapies
were randomly assigned to one of the three possible dose levels
of TAS-108 (40, 80 or 120 mg/day). Oral TAS-108 was given daily,
and the efficacy and safety of the three doses were evaluated. A
total of 97 patients (33, 32, and 32 in the 40-, 80-, and 120-mg
groups, respectively) were treated with TAS-108. The clinical ben-
efit rate was 30.3% for the 40-mg, 25.0% for the 80-mg, and
25.0% for the 120-mg group. The 40-mg group achieved the pre-
specified target threshold. TAS-108 at all dose levels was well tol-
erated and appeared to have no harmful effects in terms of the
variables examined in this study. We conclude that the optimal dose
of TAS-108 among the three doses is 40 mg, once daily, for further
studies. JAPIC Clinical Trials Information number: Japic CTI -
121754. (Cancer Sci 2012; 103: 1708-1713)

Aromatase inhibitors have been widely used as first-line
endocrine therapeutic agents for postmenopausal patients
with HR-positive breast cancer and also adjuvant therapy in
postmenopausal women with early breast cancer."* However,
tamoxifen showed equivalent disease-free survival compared
with Als in patients with low tumor values of Ki-67 in an
adjuvant trial,” and it has also been reported that tamoxifen
holds potential for sequential treatment of postmenopausal
patients with MBC progressing after Al treatment.” There-
fore, tamoxifen still remains an important treatment option in
HR-positive breast cancer. However, due to its estrogen-like
effects on the uterus, tamoxifen has been associated with the
risk of developing endometrial cancer,” which has been an
important motivating factor in the development of new types
of antiestrogen with different pharmacologic profiles.

A novel steroidal antiestrogenic compound, TAS-108 binds
strongly to ERo and ERPB with a mechanism of action
unlike tamoxifen,® and in humans is mainly metabolized by

Cancer Sci | September 2012 | vol. 103 | no. 9 | 1708-1713

CYP3A4 enzymes in the liver.””” TAS-108 shows pure antago-
nistic activity as it blocked both the N-terminal AF-1 and
C-terminal AF-2 transactivation functions of ER«, abolished
the recruitment of co-activators, but promoted the recruitment
of co-repressors and allowed normal DNA binding. Addition-
ally, TAS-108 has shown antagonistic effects on a mutant ERa
reported to have a tamoxifen-resistant phenotype and prelimi-
narily shown to have antitumor activity against tamoxifen- and
Al-resistant cell lines.® TAS-108 has also shown fewer estro-
genic effects on the uterus than tamoxifen in animal models.‘®
Furthermore, a preclinical study suggested possible positive
effects of TAS-108 on BMD.®

Several phase I studies were carried out in the USA involv-
ing postmenopausal healthy women and MBC patients.'>!" In
these studies, TAS-108 was well tolerated at all doses of
40-160 mg, and showed possible antitumor activity.

Two phase I studies of TAS-108 in Japan in 12 postmeno-
pausal healthy women"? and 15 MBC patients,"'® involving
doses of 40, 80, or 120 mg showed a favorable safety profile,
and encouraging antitumor activity in the MBC group. How-
ever, these studies were not designed to establish the optimal
dose of TAS-108.

The present multicenter study was carried out to evaluate
both the efficacy and safety of three different TAS-108 doses,
and subsequently to identify the optimal dose of TAS-108 for
further studies in postmenopausal Japanese patients with MBC.
Considering long-term use, especially in the adjuvant setting,
the effect on aspects not directly related to cancer would be
especially important for administration in postmenopausal
women. We also investigated the potential clinical impact of

TAS-108 on the uterus, bone, serum lipids, and hormones.

Patients and Methods

Study design and treatment. In this multicenter, randomized,
non-blinded phase II study carried out in Japan, patients were
randomly assigned to receive oral TAS-108 with a daily dose

2'To whom correspondence should be addressed.
E-mail: noguchi@onsurg.med.osaka-u.ac.jp

doi: 10.1111/].1349-7006.2012.02354.x
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of either 40, 80 or 120 mg (in units of 40 mg tablets; Taiho
Pharmaceutical, Tokyo, Japan) after the first daily meal for
24 weeks or until disease progression, development of unac-
ceptable toxicity, or withdrawal of consent. Patients with
favorable response (CR, PR, or SD) at 24 weeks could con-
tinue the treatment. Two stratification factors: response to prior
endocrine treatment, and presence of visceral metastasis, were
used to balance the patient populations among the three dose
groups at randomization.

At baseline, a full medical history was taken and a physical
examination carried out. Patients also underwent clinical labo-
ratory tests, examination of vital signs, electrocardiogram, and
PS evaluation. At 2 and 4 weeks after initiating drug intake,
and subsequently every 4 weeks, evaluations were carried out,
including physical examination, toxicity assessment, and clini-
cal laboratory tests. Endometrial thickness was measured by
transvaginal (transabdominal) ultrasonography at baseline and
every 24 weeks during treatment. Lumbar spine (L2-L4) BMD
was assessed by dual energy X-ray absorptiometry at baseline
and after 24 weeks of treatment. Serum hormones (E2, FSH,
prolactin, thyroid-stimulating hormone, cortisol, testosterone,
and sex hormone-binding globulin), serum lipid (apolipoprotein
A-I and B) and BMMs (serum osteocalcin and I-CTP) were
assessed at baseline and at regular intervals (measured at SRL
Medisearch, Tokyo, Japan). All blood tests including for serum
lipids (total cholesterol, high-density lipoprotein cholesterol,
low-density lipoprotein cholesterol, and triglycerides), were
carried out on specimens obtained before the first daily meal.

Eligibility criteria. Postmenopausal HR-positive women aged
20-80 years with histologically or cytologically proven, locally
advanced or MBC, were eligible for the study if they appeared
suitable for endocrine therapy. The postmenopausal status was
defined as being amenorrheic for at least 1 year (for patients
aged 50 years or over), being amenorrheic for at least 1 year
and with both serum E2 and FSH levels in the postmenopausal
range, or being amenorrheic due to radiotherapy for at least
3 months with both E2 and FSH levels in the postmenopausal
range (for patients aged under 50 years). All patients had to
have at least one progressive target lesion after one or two dif-
ferent endocrine therapies. Patients could have received one
prior chemotherapy regimen, unless it had been given as the
most recent prior treatment. Patients who had had only
adjuvant endocrine therapy were eligible if they had relapsed
during therapy or <6 months from the completion or discontin-
uation of the therapy. Other inclusion criteria included:
adequate organ function, a predicted life expectancy of
>3 months; PS of 2 or less on the Zubrod scale.

Patients were ineligible if they had allergies to steroid prepa-
rations; abnormal vaginal bleeding at the start of the treatment;
past serious thromboembolism; current serious complication(s);
active double cancer; inflammatory breast cancer, lung metas-
tasis with cancer-related lymphangitis, brain metastasis with
any symptoms, and widespread liver metastasis.

The study was approved by the institutional review board of
each participating center. Written informed consent was
obtained from all patients.

Efficacy and safety assessments. Tumor response assessments
were carried out at baseline and at 8-week intervals. The
response was assessed according to the Response Evaluation
Criteria in Solid Tumors criteria.*¥ For CR and PR, the
response had to be confirmed more than 4 weeks after the first
date when a response was documented. The efficacy results
were reviewed and determined by the independent CEC. Ret-
rospective analyses for the response to TAS-108 were carried
out to explore the subgroup, including patients who had
tamoxifen- or Al-resistant tumors, defined as patients who had:
(i) previously failed to respond to the most recent prior treat-
ment for advanced disease; (ii) progressed following response

Inaji et al.

to treatment; and (iii) relapsed either on adjuvant therapy or
within 6 months from the completion of adjuvant therapy.
Adverse events were graded according to the Common Termi-
nology Criteria for Adverse Events, version 3.0.

Statistical considerations. The primary end-point was the
CBR at 24 weeks, defined as the percentage of eligible
patients who achieved a CR, PR, or SD for at least 24 consec-
utive weeks. The secondary end-points included ORR (CR or
PR) and TTP. The secondary end-points also included safety
and effects on ET, BMD, BMMs, serum lipids, and hormone
levels.

We considered 35% as a clinically meaningful CBR and that
that would be the expected CBR of TAS-108 in the study pop-
ulation, whereas a 10% CBR would be considered poor and
lacking promise for future development. Sample size was esti-
mated to ensure both appropriate precision for CBR estimation
in all evaluable patients and sufficient statistical power to
reject the null hypothesis with adjusted significance level for
multiple comparisons. At least a total of 84 evaluable patients,
28 in each dose group, were required to carry out binomial
tests for Py = 35% and Py = 10% in each dose group with
2.5% family-wise one-sided type-I error level with 80% statis-
tical power in each test. For CBR estimation in total, and
assuming a 5% drop-out rate, a total of 96 patients, 32 in each
dose group, were planned to be enrolled in the study.

The Kaplan~Meier method was used to estimate TTP, which
was defined as the time from first drug administration to dis-
ease progression. The 98.3% exact binomial CI was estimated
for CBR and ORR in each dose group.

In order to explore the potential clinical impact of TAS-108
on the uterus, bone, serum lipids, and hormones, we carried
out non-parametric analysis. Bone mineral density and BMMs
were assessed in patients with no bone metastasis at baseline.
Because of uncertainty regarding the asymptotic normality of
changes in variables, the Wilcoxon signed-rank test was used
to assess the significance of changes from baseline within each
dose group with a value <0.05 considered as statistically sig-
nificant.

Results

Patient population. A total of 98 patients were enrolled at 34
centers in Japan (Appendix I). One patient randomized to the
120-mg group was censored and did not receive any TAS-108
treatment due to not having had endocrine therapy as the most
recent prior treatment. The treated patient population therefore
comprised 97 patients who were fully assessable for efficacy
and safety; 33 in the 40-mg group, and 32 each in the 80-mg
and 120-mg groups. The baseline characteristics of the patients
were well balanced among the three dose groups (Table 1).
The study population included 14 patients with metastatic dis-
ease refractory to prior tamoxifen treatment and 70 were
refractory to prior Al treatment.

Efficacy. The CBR determined by CEC was 30.3% (98.3%
Cl, 13.3-524) in the 40-mg group, 25.0% (98.3% CI,
9.5-47.2) in the 80-mg group, and 25.0% (98.3% CI, 9.5~
47.2) in the 120-mg group, respectively (Table 2). The 40-mg
group exceeded the target threshold of 10% in its lower limit
of CI. The CEC-determined ORR was 9.1% (98.3% CI, 1.3~
27.9) in the 40-mg group, 9.4% (98.3% CI, 1.3-28.6) in the
80-mg group, and 6.3% (98.3% CI, 0.4-24.3) in the 120-mg
group, respectively (Table 2). The median TTP was
4.6 months in the 40-mg group, 3.7 months in the 80-mg
group, and 3.6 months in the 120-mg group (Table 2). The
Kaplan—-Meier curve of TTP is shown in Figure 1.

In the subgroup analysis of the patient population of tumor
refractory to tamoxifen or Al, TAS-108 treatment produced a
CBR of 28.6% and 27.1%, respectively (Table 3).

Cancer Sci | September 2012 | vol. 103 | no.9 | 1709
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Table 1. Patient characteristics at baseline
Dose group
- Total
Characteristics 40 mg 80 mg 120 mg n =97)
(n = 33) (n = 32) (n = 32)
Median age, 63.0 (44-80) 63.0 (50-74) 58.5 (48-78) 62.0 (44-80)
years (range)
Performance status, n (%)
0 28 (85) 27 (84) 28 (88) 83 (86)
1 5 (15) 5(16) 4 (13) 14 (14)
2 0 (0) 0 (0) 0 (0) 0 (0)
Body mass 23.2 23.0 22.1 22.7
index (median),
kg/m?
Prior treatment, n (%)t
Endocrine therapy regimens
1 19 (58) 13 (41) 21 (66) 53 (55)
2 14 (42) 19 (59) 11 (34) 44 (45)
Chemotherapy regimens
0 21 (64) 28 (88) 23(72) 72 (74)
1 12 (36) 4 (13) 9 (28) 25 (26)
Sites of metastasis, n (%)
Soft tissue 20 (61) 23 (72) 19 (59) 62 (64)
Bone 12 (36) 15 (47) 17 (53) 44 (45)
Visceral 23 (70) 23 (72) 23 (72) 69 (71)
Other 2 (6) 0 (0) 4 (13) 6 (6)
Receptor status, n (%)%
ER+/PgR+ 22 (67) 20 (63) 19 (59) 61 (63)
ER+/PgR— 11 (33) 9 (28) 11 (34) 31(32)
ER—/PgR+ 0 (0) 2 (6) 1(3) 3(3)
ER~/PgR— 0 (0) 0 (0) 0 (0) 0 (0)
HER2+ 4(12) 4 (13) 7 (22) 15 (15)
HER2— 24 (73) 23 (72) 23 (72) 70 (72)
HER2 5 (15) 5 (16) 2(6) 12 (12)
unknown
Disease-free interval, n (%)
<2 years 5 (15) 5 (16) 5 (16) 15 (15)
>2 years 21 (64) 22 (69) 17 (53) 60 (62)

tCounting a case treated with adjuvant endocrine therapy/chemother-
apy as one regimen, if it had relapsed either during therapy or within
6 months of completion of therapy. ¥Hormone receptor status (estro-
gen receptor [ER)/progesterone receptor [PgR]) was determined by
each study site.

Table 2. Efficacy results

Dose group
40 mg 80 mg 120 mg
(n = 33) (n =32) (n=32)
Response
CBR, % 30.3 25.0 25.0
98.3% Ci 13.3-52.4 9.5-47.2 9.5-47.2
ORR, % 9.1 9.4 6.3
98.3% Ci 1.3-27.9 1.3-28.6 0.4-24.3
CR, n (%) 0 (0.0) 0 (0.0) 0 (0.0)
PR, n (%) 3(9.1) 3(9.4) 2 (6.3)
SD > 24 weeks, n (%) 7 (21.2) 5 (15.6) 6 (18.8)
SD < 24 weeks, n (%) 15 (45.5) 14 (43.8) 13 (40.6)
PD, n (%) 8(24.2) 10 (31.3) 11 (34.4)
Time to progression, months
Median 4.6 3.7 3.6
95% ClI 3.6-5.4 2.1-5.7 1.9-5.6

CBR, clinical benefit rate; Cl, confidence interval; CR, complete
response; ORR, objective tumor response rate; PD, progressive disease;
PR, partial response; SD, stable disease.

Safety. Most patients (72.2%) experienced drug-related AEs
(definite, probable, possible) including hot flushes, hyperhidro-
sis, and nausea as non-hematological toxicities (Table 4). The

1710

most common was hot flush, reported by 22.7% of patients. A
majority of these AEs observed were mild (grades 1-2) and
there was no clear dose dependency regarding severity or fre-
quency of AEs. Discontinuation due to TAS-108-related toxic-
ity was rare (2/97; one patient with grade 3 hypoacusis and
one patient with grade 3 dizziness in the 80-mg group). One
patient in the 80-mg group had surgery for grade 3 cataracts in
both eyes.

Exploratory analysis. Table 5 shows the results of analysis
for each value. TAS-108 did not cause significant endometrial
thickening (median baseline ET, 3.3 mm; 24 weeks ET,
4.0 mm; n = 37). No change was observed in median BMD
(—0.30%; n = 20), serum I-CTP, and osteocalcin levels. The
median triglyceride level decreased significantly from 104.0 to
86.0 mg/dL. (P < 0.0001); there were no changes in other
serum lipids. Increases in PRL, testosterone, and sex hormone-
binding globulin levels were observed.

Discussion

This randomized phase II study was designed to evaluate the
efficacy and safety of 40, 80, or 120 mg TAS-108 given orally
once daily in postmenopausal patients previously treated with
one or two regimens of endocrine treatment (with a maximum
of one regimen of chemotherapy), with HR-positive MBC, par-
ticularly including prior Al- and/or tamoxifen-resistant disease.

As the first step toward the best dose selection, we sought to
find the “active” dose level(s) among the three dose groups
based on the analysis of the primary end-point. The tolerability
at the active dose level(s) was subsequently assessed to
achieve a relative balance between efficacy and toxicity of
TAS-108. In consequence, it is found that the lower dose of
40 mg showed, numerically, the highest CBR (30.3%) at
24 weeks and met the targeted expectations for clinical activ-
ity. This finding suggests that the two higher doses might have
been beyond the plateau phase of the dose-response curve and
therefore had a potential “reverse dose-response” effect. The
safety parameters were similar between the three doses. In
addition, secondary efficacy analyses supported the choice
because TAS-108 at a dose of 40 mg had similar but slightly
higher antitumor activity than the two higher doses. The
40 mg dose of TAS-108 was therefore recommended for fur-
ther controlled studies against current therapeutic standards.
The results observed in this study were largely similar to those
reported by Buzdar er al.'>

With the widespread use of Als in the adjuvant setting, sev-
eral drugs have recently been reported to be potentially effec-
tive in the treatment for breast cancer patients following the
failure of AI treatment. Subgroup analysis revealed that there
is biological evidence for a CBR of 28.6% (tamoxifen refrac-
tory) and 27.1% (AI refractory), and this finding supports the
concept that there may be no major cross-resistance between
tamoxifen/Al and TAS-108. These encouraging results suggest
that this drug can expand the choice of endocrine therapy for
MBC patients in that population.

The safety profile of TAS-108 at all dose levels was favor-
able even when compared with the known safety profile of
tamoxifen or other selective estrogen receptor modulators
which was similar to that in a phase I study by Saeki et al 3
The frequent drug-related AEs were hot flush, hyperhidrosis,
and nausea, which were of only mild severity (grade 1 or 2),
and did not interfere with TAS-108 treatment. The frequency
and severity of AEs did not appear to be related to the dose of
TAS-108, which has been reported 0previously in a single-dose
study and repeated-dose studies."”'® In the present study,
grade 3 cataract was reported as a serious AE in one patient
aged 63 years. Taking into account the report that tamoxifen
can cause visual disorders, the relationship of the cataract to

doi: 10.1111/.1349-7006.2012.02354.x
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progression (TTP) in postmenopausal Japanese o
women with breast cancer treated with three 0
different doses of TAS-108.

Table 3. Subgroup analysis for response to TAS-108 within each
dose group (tumor refractory to prior tamoxifen and aromatase
inhibitor treatment)

Aromatase inhibitor
refractory (n = 70)

Tamoxifen refractory
(n = 14)

Clinical benefit 28.6 27.1

rate (%)

TAS-108 was considered “possible”. No other clinical observa-
tions associated with the significant side-effects of tamoxifen
or Als, such as thromboembolic events or bone fracture, have
been reported. Therefore, the low toxicity profile of TAS-108,
coupled with the evidence of activity in MBC patients, justifies
further clinical testing.

To date, there is no apparent clinical evidence of a stimulat-
ing effect of TAS-108 on the endometrium in prior plhase I
studies involving Japanese and Caucasians patients,""'® and
in the present exploratory analysis TAS-108 did not cause sig-
nificant endometrial thickening. In this study, no change was
observed in BMD or BMMs, unlike with tamoxifen. This
observation suggests that TAS-108 may have few estrogenic
effects on bone. Serum triglyceride was significantly decreased
with no unfavorable changes in other cardiovascular risk fac-
tors tested in this study. TAS-108 had no significant clinical

6 9 12 15 18 21 2 27 30
Time to progression (months)

effect on hormones. We acknowledge that because this was
not an adjuvant study, there were several limitations to this
exploratory analysis, such as a reduction in the number of
MBC patients due to withdrawal from this study, and a rela-
tively short length of drug exposure (particularly for analysis
of the uterus and bone). Therefore, the effects of TAS-108 on
these values seemed tentative and need further investigation.
However, the present analysis assessing the clinical potential
impact of TAS-108 suggests that this drug may not negatively
affect the safety profile of postmenopausal patients.

In conclusion, TAS-108 at the 40 mg dose level showed
promising results regarding the primary end-point of this study,
and it was well tolerated at all dose levels in postmenopausal
Japanese patients who had received one or two previous endo-
crine therapies. Based on these results, we determined the opti-
mal dose of oral TAS-108 to be 40 mg, once daily, for further
clinical studies.

TAS-108, a novel steroidal antiestrogen, may have the
potential to develop into a clinically useful second- or third-
line endocrine therapy for HR-positive breast cancer refractory
to Al and/or tamoxifen.
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Table 4. Drug-related adverse events occurred in >10% of postmenopausal Japanese women with breast cancer treated with TAS-108, in

either dose group

Dose group
Total (n = 97)
Eventt 40 mg (n = 33) 80 mg (n = 32) 120 mg (n = 32)
All grades,  Grades 3-5,  All grades,  Grades 3-5, All grades,  Grades 3-5, All grades,  Grades 3-5,

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Hot flush 7 (21.2) 0 (0) 8 (25.0) 0 (0) 7 (21.9) 0 (0) 22 (22.7) 0 (0)
Hyperhidrosis 2 (6.1) 0 (0) 3(9.4) 0 (0) 6 (18.8) 0 (0) 11 (11.3) 0 (0)
Nausea 1(3.0) 0(0) 3(9.4) 0 (0) 5(15.6) 0 (0) 9(9.3) 0 (0)
Uterine leiomyoma 0(0) 0(0) 4(12.5) 0(0) 1(3.1) 0 (0) 5 (5.2) 0 (0)
Blood cholesterol increased 4(12.1) 0 (0) 1(3.1) 0 (0) 0 (0) 0 (0) 5 (5.2) 0 (0)

tPatients could have had more than one event.
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Table 5. Analysis of endometrial thickness (ET), bone mineral density (BMD), bone metabolism markers (BMMs), serum lipids, and endocrine
hormones in postmenopausal Japanese women with breast cancer treated with TAS-108

Change or percentage change§ from
baseline to 8t or 24+ weeks

Variable n Baseline (median) 81 or 24+ weeks (median)
Median Range Pil
ET, mm 37 3.30 4.00 0.00 —6.00-13.10 0.0850
BMD, g/cm2 20 0.83 0.84 -0.30 —-10.74-8.79 0.5220
BMMs
Serum Osteocalcin, ng/mL 50 9.50 9.20 —-0.62 —38.75-85.42 0.8420
Serum I-CTP, ng/mL 51 3.40 3.40 -3.03 —52.86-105.26 0.4120
Serum lipids
Total-cho, mg/dL 93 208.00 212.00 0.00 —78.00-94.00 0.4410
HDL-cho, mg/dL 92 62.00 63.90 0.00 -28.00-51.00 0.1960
LDL-cho, mg/dL 91 121.00 127.00 3.00 -57.00-81.00 0.0830
Triglycerides, mg/dL 93 104.00 86.00 -13.00 —-217.00-301.00 <0.0001
APO-A1, mg/dL 93 147.00 151.00 4.00 —45.00-59.00 0.1810
APO-B, mg/dL 93 99.00 99.00 1.00 —33.00-42.00 0.6680
Endocrine hormones
E2, pg/mL 93 10.00 11.00 0.00 -11.00-33.00 0.1310
FSH, miU/mL 93 44.49 44.80 —2.60 —24.27-26.88 0.3210
Prolactin, ng/mL 93 8.33 8.45 0.42 —41.12-40.79 0.0280
Testosterone, ng/dL 93 0.21 0.22 0.02 -0.23-0.31 0.0190
TSH, plu/mL 93 2.58 2.51 0.00 —5.90-94.30 0.6350
Cortisol, pg/dL 93 13.60 13.20 0.20 -16.30-22.10 0.7540
SHBG, nmol/L 93 71.40 91.90 14.00 —110.00-133.40 <0.0001

tBone metabolism markers, serum lipids, and endocrine hormones were assessed at the 8-week point in patients who received TAS-108 for

8 weeks or more. FEndometrial thickness and BMD were assessed at the 24-week point in patients who received TAS-108 for 24 weeks or more.
§Data are presented as change from baseline, except BMD and BMMs as percentage change from baseline. 9P-values based on the Wilcoxon
signed-rank test. APO-A1, apolipoprotein A-I; APO-B, apolipoprotein B; HDL-cho, high-density lipoprotein cholesterol; I-CTP, cross-linked carboxy-
terminal telopeptide of type | collagen; LDL-cho, low-density lipoprotein cholesterol; SHBG, sex hormone-binding globulin; Total-cho, total

cholesterol; TSH, thyroid-stimulating hormone.
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Primary Systemic Therapy in HER2 Positive Breast Cancer

introduction

Primary systemic therapy (PST) is regarded as one of the standard
therapies for locally advanced breast cancer and selected patients with
operable disease to facilitate breast conservation.'™* Patients achiev-
ing pathologic complete response (pCR) in the primary lesion and
with no residual tumor in axillary nodes after PST have longer recur-
rence-free survival than those without pCR.* = Consequently, pCR
is commonly used as a surrogate for long-term outcome when eval-
uating novel chemotherapy regimens. Currently, sequential regi-
mens, including an anthracycline followed by either weekly pacli-
taxel or 3-weekly docetaxel are commonly used to achieve high pCR
rates.”™”

Trastuzumab plays an important role in therapy for human epi-
dermal growth factor receptor 2 (HER2) positive (HER2™) breast

RS RN

cancer, and its efficacy has been proven in both the adjuvant™'" and

117 serrings. In the neoadjuvant setting, improve-

the metastatic
ments in the pCR rate have been achieved by administering trastu-
zumab with PST in patients with HER2™ breast cancer. In a ran-
domized trial that compared chemotherapy with or without
trastuzumab, the trastuzumab-containing regimen improved the
pCRrate (65.2% vs. 26.3%; P = .002)."” A second randomized trial,
the neoadjuvant herceptin (NOAH), showed a higher pCR rate with
the combination of chemotherapy and trastuzumab than chemother-
apy alone (39% vs. 20%; P = .002). " In addition, single-arm trials
that evaluated the combination of chemotherapy and trastuzumab as
PST showed high pCR rates.'”>*" Recently, it was reported that
patients who achieve pCR have longer survival compared with those
who do not achieve pCR, even in a HER2™ population.”"** It is
possible, therefore, that pCR could be considered to be a surrogate
marker for the efficacy of PST, even in patients with HER2™ breast
cancer, although definitive evidence is required to confirm this prop-
osition. Based on these data, we conducted a randomized phase II
trial to compare pCR rates achieved with FEC (5-fluorouracil/epi-
rubicin/cyclophosphamide) followed by weekly paclitaxel plus tras-
tuzumab and FEC followed by 3-weekly docetaxel plus trastuzumab
as PST for HER2™ breast cancer.

Patients and Methods
Patient Eligibility

Eligible patients had previously untreated, unilateral, histologi-
cally confirmed, invasive, noninflammatory breast carcinoma. His-
tologic confirmation of invasive cancer was performed by core needle
biopsy (CNB). HER2™ was defined as a score of 3+ by immuno-
histochemistry or a HER2 gene copy-chromosome 17 ratio of 22.0
by fluorescence in situ hybridization. Patients with a tumor =2 cmat
the largest dimension by ultrasonography or <2 cm with axillary
lymph node metastasis clinically diagnosed as positive were eligible
(clinical stage II and IITA). Patients with axillary nodes enlarged by
>1 cm at the largest dimension according to ultrasonography were
considered node positive without the need for confirmatory biopsy.
Patients with T4N3 (supraclavicular lymph node), or distant meta-
static disease (M1) were excluded from the study.

Other requirements were age between 18 and 65 years, ECOG
(Eastern Cooperative Oncology Group) performance status 0 to 2,
adequate bone marrow function (absolute granulocyte count
=1500/mm® and platelet count =100,000/mm?), liver function

Clinical Breast Cancer February 2012

(total bilirubin level =1.5 mg/dL and liver transaminase levels [as-
partate aminotransferase and alanine aminotransferase] <60 IU/L),
and renal function (serum creatinine level =1.5 mg/dL). Patients
with a history of ischemic cardiac disease and cardiomyopathy or a
left ventricular ejection fraction (LVEF) <60% according to echo-
cardiogram were excluded. Patients with clinically negative axillary
lymph nodes had the option of undergoing pretreatment sentinel
lymph node biopsy (SLNB). The study was approved by institutional
review boards and was conducted in accordance with the Declaration
of Helsinki. All the patients provided written informed consent.

Study Design and Preoperative Systemic Therapy

Patients were randomly assigned to receive either FEC followed by
the combination of paclitaxel and trastuzumab (FEC-PH) or FEC
followed by the combination of docetaxel and trastuzumab (FEC-
DH). The dose and schedule of FEC and docetaxel were selected
based on efficacy and safety data from our previously reported study
of PST.>*?* FEC consisted of 5-fluorouracil 500 mg/m?®, epirubicin
100 mg/m?, and cyclophosphamide 500 mg/m?® administered by
intravenous (L.V.) infusion on day 1 every 3 weeks for 4 cycles
(Figure 1). Paclitaxel was administered at 80 mg/m? L.V. over 1 hour
on days 1, 8, and 15 every 3 weeks for 4 cycles. Docetaxel was
administered at 75 mg/m? L.V. over 1 hour on day 1 every 3 weeks for
4 cycles. In both arms, trastuzumab was administered at a dose of 8
mg/kg 1.V. over 90 minutes on day 1 of the first cycle and subsequent
doses were administered at a dose of 6 mg/kg over 30 minutes every
3 weeks for a total of 4 cycles.

If a patient developed grade =3 febrile neutropenia, thrombocy-
topenia <25,000/mm?, or grade =3 nonhematologic toxicity, then
the doses of epirubicin and docetaxel were reduced by 25% and 20%,
respectively, in subsequent cycles. The dose of paclitaxel was reduced
by 25% in subsequent cycles if a patient developed grade 3 neuro-
toxicity. Before administration of the following cycle of FEC or do-
cetaxel, the patients were required to have a granulocyte count
=1500/mm?, plateler count =75,000/mm?, and no nonhemaro-
logic toxicity of grade >2 (excluding alopecia). Before administra-
tion of the next cycle of paclitaxel, the patients were required to have
a granulocyte count =1000/mm?, platelet count =75,000/mm?,
and no nonhematologic toxicity of grade >2 (excluding alopecia). If
toxicity did not improve within 2 weeks, then chemotherapy and
trastuzumab were discontinued and surgery was recommended.

Therapy After Preoperative Chemotherapy

Patients who were considered candidates for breast-conserving
therapy (BCT) were offered lumpectomy. Patients who refused or
were considered inappropriate for BCT received total mastectomy.
Axillary lymph node dissection (AxXLND) was mandatory, except in
the patients diagnosed with nonmetastatic disease by SLNB before
PST. Surgery was performed within 8 weeks after completion of
preoperative chemotherapy. All the patients who underwent BCT
received whole-breast irradiation. After completion of preoperative
chemotherapy and surgery, the patients with hormone receptor
(HR) positive (HR™) disease received adjuvant endocrine therapy.
After completion of local therapy, adjuvant trastuzumab was admin-
istered every 3 weeks for up to 1 year. The patients with HR™ breast

-cancer received adjuvant trastuzumab in combination with endo-

crine therapy.
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Study Evaluation and Criteria

The HER2 status of a CNB was determined by immunohisto-
chemistry and/or fluorescence in situ hybridization performed in
each institution (no central review) before study enrollment. After
completion of PST, resected specimens and CNB specimens were
evaluated centrally by 3 breast pathologists (H.T., F.A. and M.K.).
The pCR was defined as the absence of viable invasive tumor in both
the breast and the axillary nodes. Patients with residual ductal carci-
noma in situ (DCIS) in breast tissue and no viable invasive tumor in
the axillary nodes also were classified as having pCR. Clinical re-
sponse was evaluated by palpation after each cycle by using the re-
sponse evaluation criteria in solid tumors.””

All adverse events were evaluated according to the CTCAE (Com-
mon Terminology Criteria for Adverse Events) v3.0.%° Infusion re-
actions were defined by the occurrence of the following symptoms
during infusion or within 24 hours after starting trastuzumab: py-
rexia, chills, nausea, vomiting, pain, headache, cough, dyspnea, diz-
ziness, rash, pruritus, general malaise, skin eruption, and decrease in

blood pressure.

Endpoints and Statistical Analysis

The primary endpoint was the pCR rate. The secondary endpoints
were disease-free survival, clinical response rate, breast conservation
rate, and safety. In this reporr, disease-free survival is not reported
because of the short follow-up. Analyses of efficacy and safety were
performed in the intent-to-treat (ITT) population. The ITT popu-
lation comprised subjects fulfilling the study inclusion criteria who
had received at least one dose of study chemotherapy. The per-pro-
tocol population comprised ITT subjects who had undergone sur-
gery in this study without serious violations of the inclusion criteria.
As sensitivity analysis, the pCR rates among the per-protocol popu-
lation were calculated. By assuming a difference in the pCR rate
between the 2 groups of 10% and an expected baseline pCR rate of
30%, a sample size of 49 patients in each treatment group was nec-

essary to demonstrate a higher pCR rate with a probability of 85%.
The target number of patients was considered to be 100 patients to
allow for patient dropout. The pCR was compared between 2 groups
by using the x* test. P values <.05 were considered statistically

significant.

Results
Patient Characteristics

Between March 2007 and June 2008, 102 patients were en-
rolled in this study. Of these, 49 patients receiving FEC-PH and
47 receiving FEC-DH were evaluable in the ITT population.
According to central review, 4 patients were considered ineligible
(2 patients not HER2™, 1 not evaluable for HER2 status, 1 with
noninvasive carcinoma in the CNB specimen). One patient had
an aneurysm of the thoracic aorta immediately after the first cycle
of FEC, discontinued FEC, and, therefore, was considered ineli-
gible. One patient did not receive PST because of persistent hy-
pertension (Figure 2).

The characteristics of the ITT population are shown in Table
1. Distribution of tumor size was similar in the 2 treatment
groups. The proportion of patients with clinically diagnosed ax-
illary node-positive tumors was higher in the FEC-DH arm. Ap-
proximately two-thirds of patients had HR™ tumors, with a
slightly higher representation in the FEC-DH than in the
FEC-PH arm.

One patient in the FEC-DH arm was considered not evaluable
for pathologic response by central review because she had not
undergone AxXLND or SNLB before PST and had DCIS in the
breast after surgery. Eighty-four patients received surgery after
completion of PST. The HR and HER2 status of the breast tu-
mors were not reassessed after surgery. Twelve of 72 patients who
received AxXLND had lymph-node metastases. Two patients did
not undergo either AXLND or SLNB before PST. Therefore, 82
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Three Cases Were Human Epidermal Growth Factor Receptor 2 Negative (HER2 ™) by Central Review. ®Axillary Node Dissection.

patients (42 in the FEC-PH arm and 40 in the FEC-DH arm)
were evaluated in the per-protocol population (Figure 2).

Treatment Exposure

Ninety-one (94.8%) of 96 patients completed 4 cycles of FEC.
Four patients discontinued FEC due to adverse events, and one pa-
tient discontinued due to disease progression after 2 cycles of FEC.
Among patients who completed 4 cycles of FEC, 3 discontinued PH
(grade 3 neurotoxicity in 2 patients; suicide in 1 patient) and 4
discontinued DH (adverse events in 2 patients; disease progression
after 1 cycle in 1 patient; refusal in one patient). Thus, 43 of 49
patients (87.8%) in the FEC-PH arm and 41 (87.2%) of 47 patients
in the FEC-DH arm completed PST.

Efficacy

In the ITT population, 23 (46.9%) of 49 patients receiving
FEC-PH and 21 (44.7%) of 47 patients receiving FEC-DH
achieved a pCR according to central pathologic review. The dif-
ference between FEC-PH and FEC-DH is 2.3% (95% confidence
interval [CI], —17.7% to 22.2%; P = .82). The pCR rates were
54.8% with FEC-PH and 50.0% with FEC-DH in the per-pro-
tocol population. The difference is 4.8% (95% CI, —16.8% to
26.4%; P = .67). The difference between the 2 arms were <10%.
The pCR rate included 24 patients with DCIS in the breast (10 in
the FEC-PH arm and 14 in the FEC-DH arm). No patients with
pCR in the breast had persistent nodal carcinoma. The pCR rates
according to institutional review were 44.9% (22/49) in the
FEC-PH arm and 36.2% (17/47) in the FEC-DH arm; 4 patients
who were diagnosed with residual invasive carcinoma in the breast
by institutional review were assessed as pCR with DCIS by central

review.
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Subpopulation analysis according to HR status showed pCR rates
of 54.2% (32/59) in HR™ tumors and 29.7% (11/37) in HR™ w-
mors (P = .02). The pCR rates in patients with HR™ tumors were
26.1% with FEC-PH and 35.7% with FEC-DH (P = .54)
(Figure 3). In patients with HR™ tumors, the pCR rates for FEC-PH
and FEC-DH were 65.4% and 45.5%, respectively (P = .13)
(Figure 3). The clinical response rates by palpation were 79.6% in the
FEC-PH arm and 76.6% in the FEC-DH arm, respectively
(Table 2). Eighty-four patients received surgery. Seventy-two of
these 84 patients received adjuvant trastuzumab. BCT was possible
in 35 patients (71.4%) in the FEC-PH arm and 27 (57.4%) in the
FEC-DH arm.

Safety

Grade 3/4 neutropenia was observed in 28.1% of 96 patients
who received FEC, and 11 patients (11.5%) developed febrile
neutropenia (Table 3). Adverse events that lead to hospitalization
were reported in a total of 8 patients during FEC; 3 of these
discontinued FEC. During the taxane phase, peripheral neuro-
toxicity was more common with PH than DH, whereas grade 3/4
neutropenia, febrile neutropenia, peripheral edema, and grade
1/2 mucositis and/or stomatitis were more common with DH
than with PH. One patient developed grade 3 peripheral edema
after 2 cycles of DH and stopped chemotherapy.

Cardiac events were observed in 4 patients. Two patients who
received PH and 1 patient who received DH experienced grade 1
supraventricular arrhythmia. One patient developed grade 3 left
ventricular systolic dysfunction with shortness of breath on exer-
tion immediately after completion of 4 cycles of PH, accompa-
nied by a decrease in LVEF to 39%. She had no history of car-
diovascular disease but had received diuretic and beta-blocker
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Median Age (Range), v 51 (34:65) 53 (28-63)
Clinical Siage, No. (%) Patients
1A 21 (42.9) 16 (34.0)
B 19 (38.8) 22 (46.8)
- liA 9 (18.4) 9(19.1)
Tumor, No. (%) Patienis
i 1(2.0) 1(21)
2 38 (77.6) 34 (72.3)
3 10 (20.4) 12 (25.6)
Auxiliary Lymph Node-Positive
Determination, No. (%) Patients
Ultrasonography 27 (55.1) 33(70.2)
SLNB 5(10.2) 2(4.3)
HER2 Status, No. (%) Patients =
HC 3+ 43 (87.8) 43 (91.5)
IHC 2+/FISH + 6 (12.2) 4(8.5)
Hormone Receptor Status No. (%)
Patients
ER+/PgR+ 12 (24.5) 4(85)
ER+/PgR— 1(20.4) 10 (21.3)
ER—/PgR+ 12.0) 0(0)
ER—/PgR— 26 (53.1) 33(70.2)

Abbreviations: DH = docetaxel; ER = estrogen receptor; FEC = S-fluorouracil/epirubicin/cy-
clophosphamide; FISH = fluorescence in situ hybridization; HER2 = human epidermal growth
factor receptor 2; IHC = immunohistochemistry; PgR = progesterone receptor; PH = paclitaxel;
SLNB =sentine! lymph node biopsy.

2Including patients with tumor 2 cm in greatest dimension (T1c) and NO.

therapy for left ventricular systolic dysfunction. After 2 months,
her symptoms had resolved with treatment, and she underwent
BCT. Her LVEF had recovered to 58% one year after completion
of PST. Four patients with adverse events were hospitalized dur-
ing the trastuzumab plus taxane phase (1 patient received PH and
3 received DH). All remaining 84 patients who completed PST
underwent surgery.

Twenty-nine (31.9%) of 91 patients who received trastuzumab
plus taxane experienced infusion reactions during the first cycle of
trastuzumab (14 patients with PH and 15 with DH). Among
patients with infusion reactions, rigors and/or chills, fever, and
pain were commonly observed; all events were grade 1 or 2. Eight
(27.6%; 8.8% of all patients receiving trastuzumab plus taxane)
of 29 patients who experienced infusion reactions during the first
cycle of trastuzumab experienced a further infusion reaction dur-
ing a later cycle.

Discussion

This study showed high pCR rates (46.9% with FEC-PH and
42.6% with FEC-DH) and that 62 (73.8%) of 84 patients undergo-
ing surgery were able to receive BCT. The results of this study are
consistent with the high pCR rates reported in previous trials that
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evaluated the combination of chemotherapy and trastuzumab as
PST.'?2%%" However, there was no significant difference in pCR
rates between the 2 treatment groups. There was a trend to a higher
rate of BCT with FEC-PH compared with FEC-DH, but the differ-
ence was not statistically significant. The small sample size may ex-
plain the lack of significant difference between the regimens.

The pCR rates were significandy higher in HR™ tumors than in
HR™ tumors with both treatments. This result is consistent with find-
ings from several other studies of trastuzumab combined with anthracy-
cline- and nonanthracyline-based regimens, including NOAH
(concurrent anthracycline/taxane)'® NeoSphere (docetaxel),?® and
NeoALTTO (paclitaxel).?” Analysis of the dara from these studies sug-
gests that patients with HER2" and HR™ disease will obrain greatest
benefit from a trastuzumab-containing chemotherapeutic regimen. Al-
though other findings, reported by Peintinger et al* and Buzdar et al'?
contrast with results from NOAH, NeoSphere, NeoALTTO and the
present study, the larger studies have demonstrated higher pCR rates in
HR™ than HR™ breast cancer after trastuzumab-based regimens. More-
over, after the initial conclusions from Buzdar'? and Peintinger,‘%0
additional data from the M.D. Anderson group demonstrated a sta-
cistically higher pCR rate in HR™ than HR™ breast cancer (61.1%
vs. 38.9%, respectively). Recently, von Minckwitz et al®' presented
data from a meta-analysis of 7 trials (n = 6377) of neoadjuvant
therapy, including anthracyclines and taxanes with or without tras-
tuzumab, that showed that pCR is a surrogate for survival in patients
with HER2+ HR ™ breast cancer but not in those with HR ™ disease.
It is also relevant to note that, in large trials of adjuvant therapy,
prognosis is not different between HR™ and HR™ tumors.” ¢
Therefore, longer follow-up is required in the setting of PST before
definitive conclusions can be made about the importance of HR
status and therapeutic outcomes. Further clinical and translational
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